It is generally accepted that the pathogenesis of most cases of TIA is thromboembolism due to atheromatous lesions in the neck vessels or the heart. Other pathogenetic possibilities include non-arteriosclerotic vascular disease, mitral leaflet prolapse, haematological diseases, and abnormal blood pressure fluctuations. Even in series of fully investigated TIA cases, however, there still remains a considerable proportion with no cardiac disease, normal arteriograms, and normal blood pressure. ' In particular, many young patients belong to this category2 ' and the prognosis in such cases seems to be favourable.4 It We present the results of a follow up study of a series of young patients who were admitted to hospital because of focal cerebral (or retinal) ischaemic episodes. The aims of the study were: to classify the patients according to pathogenesis; to assess the long-term prognosis in different pathogenetic categories of patients; and to consider the implications of the findings for the management of young TIA patients.
Patients and methods
The study comprised patients who in the 10 year period 1971-80 were admitted to either of the three participating neurological departments because of a recent TIA. Since some attacks accompanied by headache might have been classified as migraine, we searched the diagnostic indices of the three participating hospitals of all patients who in the above period were discharged with a diagnosis of either TIA or migraine, and who on admission were under 40, but over 18 years of age. We reviewed the records of these patients and selected those whose episodes conformed to the following definition of TIA: an episode of focal neurological dysfunction of presumed vascular origin, with sudden onset and complete recovery within 24 hours." Excluded from the study were: a) patients who had suffered a stroke before the onset of TIA; b) patients with a past history of migraine with aura (classical migraine); c) patients whose recent episode according to the "Classification and diagnostic criteria for headache disorders, cranial neuralgias and facial pain" would conform with the diagnostic criteria for migraine with aura: "Idiopathic, recurring disorder manifesting with attacks of neurological symptoms unequivocally localisable to cerebral cortex or brain stem, usually developing gradually over five to 20 Characteristics of the attacks According to the information given in the casenotes, the recent TIA had involved the carotid arterial system in 37 patients, and the vertebrobasilar system in nine. The total number of TIAs, the duration and symptoms of the recent TIA and the presence of concomitant headache are listed in table 1. The most common focal symptoms were amaurosis fugax, hemianopia, hemi-or monoparesis, hemisensory symptoms and dysphasia; 35 had a combination of focal symptoms. Only one patient had pure sensory symptoms, and none of the patients reported scintillating scotoma. The Acute myocardial infarction occurred in three patients, all of whom were males. Two of these cases were fatal; one of them was preceded by a stroke. This makes a total of six patients (five males, one female) who had either a stroke or a myocardial infarction, or both. The vascular events occurred one to 11 years after admission (mean five years). None of the patients with presumed vertebrobasilar TIA had stroke or AMI. The cumulative risk of having a stroke or AMI is shown in fig 2. In addition to the seven patients who on admission had a history of migraine without aura (common migraine), eight developed migraine attacks in the observation period (five migraine without and three with aura). None of the major vascular events occurred in these 15 patients, only 2 of whom were men. As for the correlation between risk factors, as recorded on admission, and subsequent vascular morbidity and mortality, table 2 shows that four of the six cases of stroke or myocardial infarction occurred in patients with antecedent angina pectoris, peripheral arteriosclerosis or hyperlipidaemia. Of the two patients who had a stroke apparently without preceding vascular disease, one had a normal angiogram. The other patient did not have arteriography, but he had no cervical bruits; the lipid status was not examined.
Functional status
At the time of follow up, four patients had been granted disablement pension, in three cases because of rest-symptoms from stroke. In the remaining 42 cases the original functional and social status remained unchanged until follow up or death, except that two patients were unemployed, and two were reported sick.
Discussion
Compared with series of middle-aged and elderly TIA patients,9 1 this series is characterised by a predominance of women, and by a low prevalence of associated cardiovascular disease and arteriographic abnormalities. (Echocardiography was not commonly used at the time that these TIA patients were admitted to hospital). Only four patients, all males, presented any of the traditional risk factors for cerebrovascular disease, and of the 27 angiograms only four showed abnormalities, including one case of carotid stenosis. These findings, which agree with those previously published,24 suggest that TIA caused by thromboembolism is rare in young people, particularly in women.
Since none of the 46 patients were suspected of having mitral valve prolapse (based on cardiac auscultation), this study cannot shed any light on the problem of whether there is an association between ischaemic attacks and The results of this study indicate that in most of our patients the cause of the focal episode was not thromboembolism, but vasomotor disturbances. It might ofcourse be argued that the findings merely reflect a "contamination" of the series with cases of migraine masquerading as TIA. The logical consequence of this view would be to restrict the definition of TIA to include only cases "assumed to be due to vascular disease of an arterial embolic or thrombotic kind," as attempted by the United Kingdom TIA study Group.24 In this series, however, the clinical characteristics of the focal episodes were similar in patients with and without a history of migraine. Moreover, in some patients migraine with aura (classical migraine) developed several years after the onset of an apparently typical TIA. This seems to indicate that, at least in young people, cases of TIA and those of migraine with aura (classical migraine) are often indistinguishable, probably because of a similar pathogenesis. This is in accordance with the suggestion, recently put forward by Peatfield,25 that both the migraine aura and TIAs might be associated with micro-emboli following platelet aggregation. According to the theory, a small embolus entering the cerebral microcircul-ation may precipitate either a classical migraine attack or a TIA of the ordinary type, the decisive factor being whether or not the patient is inherently susceptible to "spreading cortical depression". Support for the theory of vasospasm has been produced by recent cerebral blood-flow studies. 26 It is concluded that most cases of TIA in young people, particularly in women, are not thromboembolic but caused by flow disturbances related to, but not necessarily identical with those seen in migraine with aura. 27 In such patients, many of whom have migraine, the angiograms are nearly always normal, and the long-term prognosis is excellent. In a minority of the young patients, however, TIA is caused by thromboembolism; such cases, being characterised by the presence of cardiovascular risk factors, carry the same high risk of stroke and AMI as that observed in elderly TIA patients. We recommend that, in the management of TIA in young patients, arteriography is performed principally in those patients, mainly males, who present cardiovascular risk factors. 
